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54) yCTPORlCTBO JUlfl PEMOHTA OBCAJIHUX KOJIOHIl 
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Kj06pCTCHMC OTHOCMTCJI K yCTpOHCTBaM, ITp«- 

MCKflCMbiM npn yciraHOBKc npoflonbHo ro<})pHpo- 
aaKHbix linacnipcH R3 MCTaJLiiwccxax Tpy6 

D OfoUXHUX; K0J10HH3JC He<J)TflHWX f ra>OBHX * 
BOflHHtlX OCBaXKH C 11WIMO BOCCTaJHOBJICHIW 
rCpMCrHWOCTH CTCHOK KOHOHH. 

YXjbzctao yapoMCTBO ycranoBKH MeTa/i 
mncacHx imacrupcH, cor^pmamcc janonncMMbiH 
jichokoctwo snacTH^Hww cocyfl, cnycicacMfcift 
k Mecry noBpcxaciiHs ko^ohhw hi ipocc. Ha 

DOBCpXHOCTH 6aJU10H3 CII C UK3JI bH UMM DaJKMMa- 

koi KpeiraTCJi MeTajuiiwcKHM ro<J>pHpoBaHHiaM 
nnacTupb. BRyTpR 3nacwmoro cocyaa b ; ww- 
Kocib noMcmcfl bopubhoh japan <: Dncicrpo* 

OjCTOHaiOpOM. PacumpcHHC lUWCTbipW b KonoH- 

hc ocymecTBnacTCJi npn aapbiac 3ap«u/Il|^V. : J 
Ochobhktm HcflocrarKOM ttofo yapoMCTaa xb- 
naercfl . TpynHocib a(x-tidicch>w paBHOMcpHoro 
pacwHpeHHH njiacrwpH no BceM uhhhc. 

HaM6oncc,6juoKHM no tcxhmvckom cyianoc- ■ 
th h aocTHracMOMy )>c3y nbrary k npejunncMO- 
My ABnJicTcii ycTpoHCTBO Ann pcMOMTa o6caa- 
hnx iconoim, concpmamcc nonyw unanry c 
ynopoM, <jH>pMHpyx)ttiyio ynpyryno ronoBicy. 



5reaKHH KOHyc-nyaKCOH h yaaHOMCHHwfi Ha ^/j/ 
ujt2Htc Mewy yno(»M h KOHycoM-ipraHCOHOM v- : • 
npocpjuaio rotJ>p«poB2HHbiM nnacTbipb.: 12) . 

HcflocraTKOM lOBCCTHoro ycrpbftcTBa . aan*-;^ y 
crcji to, qro xecncHM Konyc -nyaHcoH npeflBa-jf^ 



5 pvacnbHoro pacuiKpcHHJi npoAonbHO-ro<J>pHpOBaH« 
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koto nnacTbipjJ buoojihch c rnaiucofi 6oKoaoft 
noBcpxMocTbio. TajcoH iconyc npH paau«pcHHH 
enaAHM nnaarwpJi coaoaer o6paTHMM ncpcmO 
MCTanna. B pcoynbTaTc Ka*aa)i K3 snanHH 06- 

pajyeT ABOMHbl? HCflOXMMW nnaCTblpH K KOJIOH- 

hc. ilpyrxM HCAOcrancoM ycrpoHCTBa •^fijjl^ 
BO3M0xuocn f ^ 3axjiMHMBaHMji KOHya-nya^Ha ^ 
b c>6caflnoM K^OHHC K>3a HCOTaq, f|[^ , ^ < * 

HHUbl MC3KHy "lD^ AHaMCT pa M H . -J/^ 
K3«CTBa pCMOHTl^H nOBWUlCHHC HaflCXHOCTM 

cro nyicM kckxdowhji 3axnHHMBaHHJi b pej 

MOKTMpyCMOH KOJIOHMC KOKy Ca- 

\iaih flocTHratTca • icm;;^© b; y^ficiw 
An* pcMOHta1o6awHMx 5 kohohm? coflcpxamcM_ 
nonyw unaHnT c'ynopOM, <J>opMHpyiomy» yri-. 
pyryio ronoBicy, xccctkmm KOHyc-nyaHCOH h , 
yciaHOBJicHHWH Ma unaMrc Mcwiy ynopoM 



Si » 



KOHycoM-nyancoHOM nponnnbHO-ru4>pHpoBaHHMH 
nnacibipk, KOHycnyaHcon BbinonHCH c npononb- 

± HblMK ^ K3H30K3MH, HMOOUIMMH nCpCMCHHblM 03- 

% nity^ :r yBMiwMBaK)uu4MCii ot Meiibiitero ocwoBa- 



b npouco; pacujMpeiiHB snajiHM HKnto*iacTca 
yMacioK KOHyca, iia KoropoM yron oGpaiyiomcH 
KaHaBOK Boapaaaer 35-40°. BnaiiHHb! njiac- 

TbipHiS. ynjwBJiacMbie 3thm yMacTKOM, p«ko; f: 

nou raKMM yrnoM paapbisa- 




a? 



r - 



': H .£ Tbi pis j ' h a ' <J) h r . 6 - Konyc-nyaHCOH 

f: ycTpoiicTBO una pcMOHia o6caAHw ^ ^ 
A e P *HT 4>opMHpywiByio ynpyrywJronoBKy.y I, > ••■ 
\' •'■ ■ 3KCCTK .*• icoHyc- nyan coh 2, m, nonyio|unaHry 3. 
^CnyciacicH ycTpoHcrBO b* CKBajKHHy!;K-.MCcTy . 

HapyiucHHH koaoiihm na iiacoaio-KOMnpeccop- 
• Hbix wih 6y P HHbHbi< rpy6ax 4 bmcctc. c. _Meia*- 

J1HMCCKHM lUiaCTbipeM 5. KOTOpblH OJIHHM , KOH* 

iiom onHpaercB iia KOHyc-nyancoH 2; a ot oce- 
noro ncpeMeuiciiHH BPcpx ynepwHsaeTca yno- 
poM 6. 

. ;v Kcctkhh Konyc-nyaHcoH 2 npcncTaBJiHci co- 
Goh yccacHHbiii Koifyc (<|)Hr. 6), iia.6oKOBOM 
noBcpxHOciH KOToporo BbinoniieHb! 
paoHycHbie k3H3bkp no .aHcny^ 
pa 5/Yroji Haioiona o6pa3ywmcM 
cocraBJiaioiUHH 9-12°, yBenMMMBaerca no 35- 
40° y 6ojibUJcro ochob3Hiw Koiiyca. Pajwyc 
KanaBOK ncpeMCHiiMH. Y Meiibiucro ocHOBaiiKH 
(4>mi\ 3), KOHcJ)HrypauHH KOioporo ^noBTopaci 



^ r^nepHMCHiajibMo , 
noi^a ["Mpiiyio'iuea k3H3bok ,»7 . KOHyca-nyaH- 1//,-; ^ 
coita BJiiweT Ha paciiJH- f 

-pcHHH luiacTbipa m ocesoe ycHmie . npoxoKAC 
hhh KOHyca-nyaiicoita. Yron nbnbCMa o6pa3yio-: : 
20 men Menec 35° He nacx wih nser iiewaMMTcnv * 
H o€ yBejnweHHe npoxoAHoro oMaMcipa. nnacTbi- 
pa, a yron nom>eMa o6pa3yiouiew Gonce- 40 ; : 
BcacT k DHawTenbHowy yBenweHHw Heo6xonM- 
mwx occbwx y cm/1 mm ;yia npoxo)KHCHHa Konyca- 
25 nyaHcona m yxyfluieiiMio Ka^ecrBa pacuiHpeHHa. 




HMdMCTp yBCJiMWBancfl no othoujcmmk) k ana- 
Mcrpy KOHyca iia 6-7 mm b 146 h no 8-9 mm 
oocanHwx ipyoax. 3io noaBo/iaeT cooiBCTdBCM- 
ho yMeHbiiiHTb njiaMerp ycrpoHCTB win i pacaiHpe- 



ycy BnanHH n/iacn»ip», a 3aTeM' yBCJiHTHBacTca. ^ 
HanpHMep, w\a KOH^'ca-nyancoHa, npHMCHHCMO- 
ro una p^MOMra 146 mm o6canmJX kojioh)!,^ 
paanyc KaHaaoK y MeHbuierb cK^OBaHwaj (4>hfJ) . 
cocraBJiacT 11 mm. b cpenweM ocacHHH • (<l>Mr.4) 
16 mm, y 6oJiMuero oaioaaHHH KOHyca ,- - ^ 
28 mm (<J)Hr. 5) 



3HaqHT; nOBUCMlb KanCJKHOCTb MX pa60TW. IlpH 

. pa cum pc hhh nnacrapa riianKMM KOHycoM c . 
. yrnoM nom»CMa o6pa3ywincM d 9-12 , KaK 
3To .npMwiTO b npoTOTHne, npoxonnoH AMaMCTp 

cooTBCTCTBy ct flMaMCTpy KOHyca-nyaHCOHa. 

•*, ... i 

OopMyna H3o6peieHHa 
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YCTpOMCTBO ZU1H pCM0HT3 oScaXtHWX KOJIOHM., 

conepxamcc nonyw urraHry c ynopoM, *o P mm- 
pyiomyio ynpyryio ronoBKy, xecTKHM Konyc- 
tij^nyaHcoH h ycTaHOB/ieHHWH Ha .unaMrc MOKny 
/^ynopoM h KOHycoM-nyaMcoHOM nponojibHo-ro4>- 
5 pHpoBaHHWM ruiacTbipb, oTnHiannic- 



YcraMOBKa nnacrup* b kojiohhc ooca^HbJx 
xpy6 ocyiuccTBJiacrca nyitM npoiarHBanMa ae- 
pc3 Hero acecTKoro KOHyca-nyaHcoHa 7 '« <|> 0 P- 
MHpyiomcH roiioBhM 1 ($nr. 2). 

B.Haaajie, b 6cionopHOM ,(4> Hr * 3) H uaCTKtf ' 

HO B onopHOM^HT. 4 H 5) pCXHMC| ^paCUIH- 

pcHHa, Koma Bbicrynbi iuiacTbipJi 5^ HaTOawi ; 4 
n onapaibca o. crcHKy o6caflHo^Tpy6u^ 

•V , ^J^CC^^CUIHpeHHH ™^ 

i-. ^ ionur^npH yrnc nonbCMa.o6pa3yiomcM^icaHa^^^^^ n '." uo °^ - « ^LZ^S^mA^i 

ZT* 9-lt (4>Hr.6). Bna^bT^B^V^ ' ^ TCM HcicnoaeHio. saicjiMHMBaHMa b P«m<>«^ ' 

„„J.; n«« B ;«« k KanaBKaM ko- . pycMofl kojxohhc KOHyca-nyaHcona, nooicnMMH 
npn 3tom HJiOTMO npHJicmjoi k KanaBKaM ko- } ^ - c - npownwUMH KanaBKaMH, kmcio- 

^ca-nyaHcoHa 2. Kohtbkt « vBcnKaHBaiouiHHCa 
ce fl e4>opMauMM Bnajoui' OJiaronapa ncpcMcmio- « ox MCHbiucro ocHOBaHMM 

Z paZcy 7 B,e Bpe M a Hnei no nyrc (*htJ- np» 3io M Bbicrynu ruiacrbipa ^ ' . 
J) RiBom ne^rn6a Meia^a, ^o h - npoaonbHMMH KanaaKaMM r^TZT^L 

r> J r *^ o™^ vron HaioioHa o6pa3y»mcH KaHasoK y bonbtuo- 

npcnoTBpaniacT oopa30BaHMC iieno^HMOB. 3aTCM yron naKJiun- w F j 

r 




• .v . ■ : " ■•■» « * J > 



V\ ro octionaiiMa KOiiyca nya!!^c:ta cvtsbjuci 
W . '.a.-.: / 35-40°. . 



•».' ■ » * • 



HcrO'WM»CM HH(jK)pM3UMM, 



jZfSj^npHHinbic bo, DHMMaHHC npH ^KcncpiM3e,.^ < jj^ ) * 
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2. ABTopcKoc cBHacicnbciBo CCCP fP 388650,1 
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(54) DEVICE FOR CASING REPAIR 

1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1 , rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6 7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 



Information sources considered in the examination 



[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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